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The Cabinet Conmittee on Education 
Suite AOO, 11010 - 142 Street 
Edmonton, Alberta T5N 2R1 

Gentlemen: 

This document was prepared on the suggestion of President A.U.R.Carrothers 
to serve as a companion to The University of Calgary submission to the 
Cabinet Committee on Education. Our Response comments on A Choice of 
Futures by illustrating our institutional research into those university 
management and related topics raised in the Commission Report. 

Ue have been impressed by the subtle complexity of universities and the 
remarkable capacity that Canadian universities have shown over the past 
three decades in meeting society's needs. Yet, the flexibility of these 
institutions is limited. Sensible ways and means of promoting the govern- 
ment's social policy which nonetheless ensure survival of the traditional 
values and vitality of the universities must be found. This University 
has some experience in the management of change, and I hope this reservoir 
of expertise will be used to assist Alberta's social architects in the 
years that lie ahead. 

We would like to express our appreciation for the continuing support and 
encouragement that the Office of Institutional Research has had from 
President Carrothers. He foresaw the need for management information to 
support a reasonable and credible accouiitlng at all levels in the post- 
secondary educational sector before governments began to reflect and shape 
public desire for accountability* 

Respectfully submitted. 
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PKESID£NT*S FOSEWORD 



The Report of the Connnlsslon on Educational Planning emphasizes on 
several occasions that public resources devoted to education ought to be 
used as effectively as possible. This Is a point of vlev with which we are 
happy to associate ourselves. We reject any blanket charge that iinlver- 
slties have been wasteful of public resources in the past; but we also are 
fully aware that contemporary developments in management science are con- 
tinually providing new ways of allocating and using resources more effectively. 
The University of Calgary acknowledges its obligation, similar to that of 
all public institutions, to make use of the most advanced management methods 
in pursuit of its proper goals of teaching, research, and service (or, as 
stated in the Report, discovery, criticism, career, and integration). An 
iiaportant mechanism for adopting modem management practices to our own 
needs is the Office of Institutional Research. Because the important work 
of the OIR is not widely known, we felt it advisab.'e to Include a descrip- 
tion as a Companion to our Response. The Companion demonstrates the ser- 
iousness of this University's determination to use public funds in an 
accountable way. The Companion also demonstrates that certain regrettable 
allegations in the Report of the Commission on Educational Planning are 
without factual basis (specifically the declaration that university estimates 
of faculty workload and space requirements are artificially inflated, p. 128). 
By having an Office of Institutional Research, the University is able to 
separate its genuine needs for improvement from spurious criticisms resting 
on misinterpretation. 

Ill 



INTRODUCTION 



As the Commission on Educational Planning was beginning Its work In 

late 1969 9 The University of Calgary was Implementing the recommendations 

in President Carrothers* Administrative Review.^ An Integral part of the 

new policy formulation and planning structure was the Office of Instltu- 

2 

tlonal Research. The terms of referee .f the OIR are: 

The primary function of the Office of Institutional Research is 
to provide statistical data» information » reports and analyses to 
the President and the University policy committees on request. The 
Office will provide similar services to other University individuals 
and groups as its information retrieval and analytical capabilities 
permit without hindering its primary role. As an applied research 
group and supportive of its purposes, the Office of Institutional 
Research on the request of the President will develop modem manage^ 
ment tools and techniques which have University administrative 
application. 

We now have nearly three years* experience in providing Information and 

analytical support to University planners and decision-makers. Therefore, 

we welcome the Commission's strong endorsement of the adaptation of modern 

management tools and analytical techniques to university management and 

have used this common understanding as the basis for commentary on topics 

3 

treated in the REPORT. 

Since we approach the REPORT as institutional researchers, it is 



University of Calgary, "Report of the President: Review of 
Administrative Structures and Functions," September 1969. 

President Carrothers set out the terms of reference of the Office 
of Institutional Research on November 10, 1969. 

q 

"REPORT" is our convention for: Commission on Educational Planning, 
Report of the Commission, A Choice of Futures (Edmonton: Queen* s Printer, 
1972). 



Important that we identify ourselves as clearly as possible. Institutional 
Research has eluded the attempts of many authors to define It to the satis- 
faction of all. John hSj.e Russell takes the administrative point of view 
that institutional research Includes "studies needed for the making of 
Important decisions about policy and procedures."^ Nevltt Sanford places 
greater emphasis on research and sees institutional research as "theoreti- 
cally-oriented, long-term studies of students and intensive, probably also 

long term, studies of the inner workings of educational institutions."^ 

3 

Bourke and Brooks contend that 

. . . institutional research is a variegated form of organizational 
self-study designed to help colleges and universities gather an 
expanding range of information about their own internal operations 
and the effectiveness with which they are using their resources. 

Although institutional research, in some form, is not new to universities,^ 
it is our view that no definition yet has gained a consensus because insti- 
tutional research is not a single area of study nor a specific set of tools 
and techniques. Rather, it is better characterized by its practitioners' 
approaches to problem solving. Thus, our thesis, which generalizes from 



John Dale Russell, "Dollars and Cents: Some Hard Facts," in Higher 
Education; Some Never Devel».pments . ed. by Samuel Bashin (New York: 
McGraw-Hill, 1965), pp. 284-303. 

2 

Nevitt Sanford, «d.. The American College (New York: John Uiley, 
1962), pp. 1027-1028. 

3 

Francis E. Rourke and Glenn E. Brooks, Managerial Revolution in 
Higher Education (Baltimore; Johns Hopkins Press, 1966), p. 44. 

W. H. Cowley, "Two ana a Half Centuries of Institutional Research," 
in College Self Study: Lectures on Institutional Research , ed. by Richard 
G. Axt and Hall T. Sprague (Boulder, Colorado: The Western Interstate 
Commission for Higher Education, 1960), pp. 1-16. 



those above, is that institutional research in the universities is the 
application of systems science to governance problems^ and this is the 
approach ve have taken in commenting on the REPORT. 

The report's table of contents says, "Tomorrow's educational ser- 
vices cannot be dealt with in conventional terms. Hence this report, like 
many of the activities leading up to it, is different." Thus, it seems 
that the latitude of the Commission's mandate has led to an unconventional 
presentation which hinders systematic analysis and comment on issues and 
recommendations. Nonetheless, many of the aspects of university management 
and institutional research which are treated in the REPORT fall into the 
following five categories. In order to facilitate comment on these topics, 
our submission is divided into these sections: 

1) Parameters for Decision Making 

2) Academic Program Costs 

3) Space and Facilities 

4) Information Systems 

5) Modeling 

A document the size of this submission cannot treat in detail each 
of the numerous topics in university management and institutional research 
discussed or implied in the REPORT. Therefore, we have made appropriate 
reference to various OIR reports and other documents which give specific 
facts or further develop themes introduced in this submission* 



Bernard S. Sheehan, ^'Institutional Research As Adjunct to Univer 
sity Management/' STOA (Fall 1972), in press. 



SECTION I 



PARAMETERS FOR DECISION-MAKING 
Enrolment Projections 

Despite the recent decline in enrolment, the REPORT suggests that 

enrolment In higher education will grow (83).^ This assertion agrees 

2 

ffith those cited In the Wright Commission Draft Report and recent data 

3 

provided by the National Center for Educational Statistics in Washington. 
In our opinion » though the sharp thrusts of the '60's are over» enrolment 
at The University of Calgary will climb in the '70's. 

The Office of Institutional Research has been Involved in a process 
of periodic review of enrolment projection methodologies for three years. 
Our current methods are a combination of well-known projection techniques, 
i.e., regression analysis, ratio analysis, cohort-survival rate analysis 
and student flow simulation using Markov chain models. By using a combina- 
tion of various techniques , we have tried to minimize shortcomings of 
individual methods^ and at the same time provide the opportunity for input 



As topics in this submission are associated with the text of A 
Choice of Futures , a link is provided to ideas in the REPORT by the insertion 
of bracketed REPORT page nuisbers throughout this text. 

2 

Commission on Post-Secondary Education in Ontario, Draft Report 
(Toronto: Queen's Printer, 1972), p. 99. 

"Higher Education, 1980: New Federal Projections," The Chronicle of 
m gher Education , April 17, 1972, p. 1. 

*I. B. Turksen, "A Micro Level Forecasting Model of Student Enroll- 
ment" (paper presented at the 37th ORSA Conference, Washington, 1970); 
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of policy decisions and stjbjective judgment. Our long-term objective Is 
to build an interactive student flow oodel^ which will provide input for 
tiie kind of models described in Section V. 

Batlo analysis is used to tie university enrolnent (83) to demo* 
graphic data and high school graduate statistics (55). Regression analysis 
is used to evaluate trends of ratios and actual enrolments. The survival 
rate method as currently used is a first order Markov model yielding enrol- 
ment distribution projections by student academic programs and year. An 
input of policy decisions or input based on the analysis of historical 
trends is possible by the choice of first year student distribution into 
various academic programs and the choice of survival rates from year to 
year in each program. Figures 1, 2 and 3 give representative data used in 
the application of these projection methods. Figure 1 illustrates demo- 
graphic and enrolment data and deduced participation rates for Alberta, 
Canada and representative States for the period 1965/66 to 1977/78 (83). 
Figure 2 gives data useful in estimating future first year enrolments at 
the university. Figure 3 shows the distribution and survival rate data 
used in the Markov model techniques. 

In-depth studies to evaluate student enrolment projection methods 



Wayne Smith, "A Student Flow Model" (Los Angeles: Office of Advanced 
Planning, UCLA, 1970); J. F. Zimmer, "Projecting Enrolment in a State 
College System," Institutional Research and Institutional Policy , ed. by 
Clifford Stewart (Claremont, California: The Association for Institutional 
Research, 1971); J. Benard, "General Optimization Model for the Economy and 
Education," Mathfcmatical Models in Educational Planning (Paris: Or,>anisa- 
tion for Economic Co-operation and Development, 1967). 

tter from Bernard S. Sheehan to President A. W. R. Carrothers. 
The University of Calgary, December 3, 1971. 
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Viberu population figures up to 1970/71 from Alberta Bureau of StatistUs, projected figures 
to 1975/76 from Zsigmond and Wetuas, Enrolment in Educational Institutions by Province, 1951/52 to 
1980/81 (l.CX. Staff Study »o. 25). 

^Junior Colleges' University level enrolment included. 

^►-ejections are a result of extrapolated linear regression of actual partlcloatlon rates. 

^Actual nu^er* from DBS 81-204 Survey of higher education* Pro.i^ccions from E.C.C, Staff 
Study No. 25. 

•Projection .^f Educational 5tat1st1cs to 1977/78 (1968 Edition) U. S. Oepartwent of Health. 
Education and Welfare. Office of Education. Washington. D. C. 
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STATISTICS TO SUPPORT FIRST-YEAR ENROLMENT PROJECTIONS 



YEAR 
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• 25 
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.36 
.35 
.34 



^Projections by Alberta Oil and Gas Conservation Board, 
''including Junior Colleges. 

^Projections by the Alberta Ocpiirtr>ont of Education and Office of Institutional Research 1976/77, 
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Figure 3 
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used at present and to propose an Improved ntethodology to refine and 
extend present techniques should be given Increased priority (219 » 114). 
The techniques used at present do not explicitly Incorporate factors which 
are mainly brought about by exogenous circumstances such as the rate of 
unemployment » or the change In length of time between high school graduation 
and entry Into university (7, 38, 82-84) • If any of these factors becomes 
predominant, projections based on past trends will not be accurate (227). 
Prior to any proposed study of enrolment projections, an analysis of avail- 
ability^ and cost of data for a multlcorre.latlon matrix of Independent 
variables affecting student enrolment should be conducted. Variables which 
should be Investigated and tested for statistical Independence may Include: 
economic variables such as gross national product, percent unemployment, 
research expenditures, personal Income spent on education, oil Industry 
revenues; and, opportunity cost parameters such as earnings In various 
occupational fields, rate of success In obtaining employment in various 
fields related to field and level of education, manpower planning (220). 

Other cultural and psychological factors, such as changes In 
"values underlying the structure of society" or "values governing the 
conduct of activity" (32) cannot be measured quantitatively; however, in- 
sights can be applied to reflect general observations based on press, 
literature and other media. Analysis of these parameters represents a 
different type of challenge from the traditionally utilized demographic 
data, student flew parameters and factors of governmental and institutional 



C. C. Lovell, Student Flow Models: A Review and Conceptualization 
[Preliminary Edition], Technical Report 25 (Boulder, Colorado: National 
Center for Higher Education Management Systems at WICHE, 1971). 

OIR 82 

10/72 9 



policies related to enrolment limitations, admission standards and new 
program introductions. If changes in such cultural and psychological factors 
gain predominant influence on enrolment patterns, prediction of future 
enrolment becomes virtually impossible. Still, research into forecasting 
student flow patterns throughout institutions of higher education should 
follow or complement determination of what information is needed for what 
purposes by decision makers, in institutions and government at all levels 
(229-230). For example, the resources required to provide services to a 
given nunber and distribution of students is important management informa- 
tion. A simulation model as discussed in Section V uses student enrol- 
ments growing in size to 16,500 full-time students to estimate the resource 
requirements necessary to service those student populations (85, 219). 

Fact Book 

Uhile fulfilling its function of providing statistical data to the 
President and the University policy committees, the Office of Institutional 
Research has established an extensive data bank of statistical indicators 
useful for planning and decision-making at all levels of university manage- 
ment (83, 219). 

The Fact Book^ is issued annually and lists historical and current 
statistical information from this data bank. It contains enrolment data; 
various parameters for measuring teaching load and student success (course 
related statistics); faculty and staff, finance and space data. Enrolment 



Office of Institutional Research, Reports 13, 55, 77 (Calgary: 
The University of Calgary). 
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Information contains national » provincial and University of Calgary data 
by student program parameters such as faculty, degree , level and other 
student characteristics such as sex, home address and citizenship. Course 
data shows weekly student hours » enrolees » section hours f average section 
sizes » course counts (212) » mark distributions and grade point distributions. 
Staff data includes full and part-time academic and support staff and full- 
time equivalents of part-time staff* Ihe finance section shows enrolment 
units by faculty » i.e.f weights for fomula financing (292) » revenues » 
operating and capital expenditures and trust fxinds for research. Ihe space 
section shows space inventory by building and function. 

Mark Analysis 

Analyses of the distribution of grades recriived by students at The 
University of Calgary have been prepared^ for the years 1968/69 to 1970/71 
(204-213). They give details of marks and grade point averages for stu- 
dents by faculty » prograri» levels sex» and for courses by faculty » teaching 
department and level. In addition^ an analysis of grades of transferring 

college students from Red Deer College » Medicine Hat College » and Mount 

2 

Royal College to The University of Calgary was performed (141, 142). 



Office of Institutional Research, Distribution of Grades to 1970/ 
71 , Report 63 (Calgary: The University of Calgary, 1972). 

2 

Office of Institutional Research, Comparison of Grades; College 
Transfer Students vs. Total University 1968-19 71 > Report 76 (Calgary: 
The University of Calgary, 1972), shows junior college transfer data: 
grade point averages, withdrawals and comparative student achievement in 
various academic disciplines. 
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Students transferring to The University of Calgary after obtaining one year*s 
accreditation in Alberta's conmninity colleges do not achieve academically 
as veil as the University's total student population. Average grade points 
achieved in all courses by undergraduate students for the three academic 
years 1968 to 1971 were: 



These findings generally coincide with those of similar studies conducted 
in the United States and Canada.^ 

Lack of adequate knowledge in prerequisite courses , lower academic 
capabilities and different socioeconomic backgrounds are suggested in the 
literature as some of the possible reasons for the manifested lower achieve- 
ment. Further studies are needed to determine the correlation of various 
student characteristics to transfer students' achievement in Alberta. 
Discussions with Mount Royal College have been initiated to identify 
barriers to transferability in hope of determining ways to minimize these 
difficulties (139-143). 



Academic 
Year 



The University of 
Calgary Total 

(Including First- 
Year Students) 



College 
Transfers 



1970/71 
1969/70 
1968/69 



2.45 
2.41 
2.38 



2.24 
2.23 
2.16 



Economic Impact 



In recent years, the uulversltles have been called upon to provide 



See Bibliography (p. 20) of Office of Institutional Research Report 



76. 
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proof that their demands for a larger share of provincial resources are 

justified. It is a difficult task because cost-i:inding methodologies are 

not veil developed^ and the output or benefit of the educational enterprise 

is elusive to define, to quantify , and to measure. However , universities 

2 

are attempting to evolve the necessary management tools and techniques 
which will assist administrators to allocate university resources more 
effectively and at the same time provide credible accounting to the 

university's constituency (107, 219, 221, 273). 

3 

As in the case of other institutions, the impact of The University 
of Calgary on Calgary's economy accrues in more ways than those of improved 
knowledge and higher lifetime income of its citizens, research and other 
benefits for its business, industry and people (228). Benefits accrue in 
the form of additional employment and income for local residents, because 
of the multiple effect of a biasiness volume generated by university- re la ted 
spending which is greater than the initial government investment in the 
university: Figure A. The methodology of an Office of Institutional Research 



^Office of Institutional Research, A Preliminary Evaluation of Cost 
Studies in Higher Education (Berkeley: University of California, October, 
1969). 

2 

For example see the series of publications by the National Center 
for Higher Education Management Systems at Western Interstate Commission 
on Higher Education, Boulder, Colorado. 

3 

"State Economy Benefited by $383 Million from University Operations 
in 1969-70,*' based on: Robert D. Lamson, Elements Relating to the Im^ct 
of the University of Washington upon the State and King County , (Seattle: 
University of Washington, 1971); Ira Stephen Fink, *'The Community Impact 
of The University of California's Berkeley and Sant£. Cruz -Campuses'* 
(Berkeley: University of California, Office of the Vice President, April 
1967); Ronald Merchant, "The Economic Impact of Spokane Community College 
on the Spokane Metropolitan Area*' (unpublished Masters Thesis, Gonzaga 
University, 1969). 
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study arrived at an initial— final income multiplier of $1.90: $1.00. The 
University of Calgary in 1971/72 supported an estimated 7,800 local jobs, 
close to 5 percent of all jobs in Calgary and approximately $70 million of 
earnings for local residents . This impact was the multiplied effect of a 
$62 million volume of business activity generated by the University in 
return for direct government investments totalling $A5 million in the same 
year. Some $39 million of these earnings will be spent in retail stores, 
$12.1 million of which will flow into the food and beverage industry, $6.9 
million into the retail clothing industry, and $7.2 into the retail auto- 

2 

mobile and car maintenance and operation industries as shown in Figure 5. 



Office of Institutional Research, The Economic I m pact of The 
University of Calgary on the City of Calgary . Report 6A (Calgary: The 
University of Calgary, 19 71). 

2 

Office of Institutional Research, Report 64. 
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ACADEMIC PROGPAM COSTS 



The University of Calgary Cost Study 



Formula financing has heen used for distributing provincial government 
operating contributions to Alberta universities since 1967/68 (292). The 
current formula financing approach distributes operating monies to univer- 
sities based upon each university's student enrolments weighted to reflect 
salient differences in each studen^i's program of studies. In 1970 the 
Universities Commission commenced an investigation to determine whether 
the student weights at present used in the distribution formula fairly re- 
flect the costs of the various student programs, and invited The University 
of Alberta and The University of Calgary to participate in the analysis by 
undertaking comparative cost studies (292). These studies determined 
the Institutions' operating costs in terms of students' academic programs^ 
CIO 7). 

The determination of the reliability of the results using 



The rest Its of the study performed at The University of Alberta are 
published in A Study of the Costs of University Programs; The University 
of Alberta Cost Study 1969/70 (Edmonton, Alberta: Office of Institutional 
Research and Planning, The University of Alberta, 1971) and A Study of the 
Costs of University Programs? The University of Alberta Cost Study 1970/71 
(Edmonton, Alberta: Office of Institutional Research and Planning, The 
University of Alberta, 1972). The results of The University cf Calgary 
study are published in The University of Calgary Cost Study 1969/70 , Report 
61 (Calgary, Alberta: Office of Institutional Research, The University of 
Calgary, 1971) and The University of Calgary Cost Study 1970/71 , Report 74 
(Calgary, Alberta: Office of Institutional Research, The University of 
Calgary, -1972) . 



OIR 84 
10/72 



17 



the glvea methodology was considered by The University of Calgary as a 

second objective of the study. The Office of Institutional Research has 

performed selected sensitivity tests to determine the influence of certain 

critical assumptions in the methodology.^ Several alternative methodologies 

2 

have also been examined. The third objective of the cost study was to 
serve as a learning opportiaiity in a continuing exploratory program on 
management aids and techniques such as planning, programming, budgeting 
systems (222); resource requirements prediction and cost simulation models; 
and fee-for-servlce arrangements which have promise of application to univer- 
sity administration. 

The methodology of The University of Calgary Cost Study is based on 
three principles: 

a) Institutional outputs are the result of institutional activities. 

b) Output contributing activities are sustained by resource alloca- 
tions . 

c) The cost of organizational outputs can be measured as the sum 
of the cost of the resource contributions of the activities 
producing the output. 

Each of these principles translates into a separate component of the 
study described briefly as follows: 



Bernard S. Sheehan and Mervin G. Michaels, "Sensitivity Tests on 
a University Cost Study Methodology," Institutional Research and Institu- 
tional Policy Formulation: Proceedings of the Eleventh Annual Forum , ed. 
by Clifford T. Stewart (Claremont, California: The Association for Institu- 
tional Research, 1971), pp. 186-190. 

2 

Ivor Wm. Thompson and Philip A. Lapp, A Method for Developing Unit 
Costs in Educational Programs . Council of Ontario Universities CPUO Report 
No. 70-3 (Toronto, 1970); K. M. Hussain, A Resource Requirements Prediction 
Model (RRPM-1) — Guide for the Project >ianager . Technical Report 20 
(Boulder, Colorado: National Center for Higher Education Management Systems 
at Western Interstate Commission for Higher Education, October, 1971). 
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Phase I: University Activity Analysis 

A set of university activities Is defined and estimates are made of 
the extent to which each organizational unit contributes to each activity. 

Phase lit Activity Cost Synthesis 

The costs of the activities of the university are determined by re- 
lating the resource allocations of each organizational unit to the 
activities undertaken by each of them. 

Phase III: Cost Per Student Synthesis 

Ihe costs of the university activities are translated Into costs per 
student academic program and summed to yield Institutional cost per student. 

Figure 1 shows sample results of the cost study, giving the 
relative costs of academic programs for both years of the study, and com- 
pares these relative costs with the current province of Alberta student 
weights (enrolment unit weights). Office of Institutional Research Report 
74 also gives detailed information on the costs associated with various 
activities such as instruction, research, library services, department 
administration, faculty administration, and university-wide costs for 
both full and part-time students in each of several hundred student academic 
programs. Figure 2 Illustrates the detail available in that document. 

In interpreting the detailed cost data one should bear in mind the 

purpose of the study. According to the "National Association of Accountants: 

Only by clearly descrioing ard relating the various purposes for 
which costs are to be used is it possible to determine the types 
of cost data needed for each purpose and the principles and 
techniques whicli should govern their development. Costs are used 
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Figure 1 

TOE UNIVERSITY OF CALGARY COST STUDY 
SAHPLE RESULTS: RELATIVE COST PER STUDENT ACAHEMIC PROGRAM 
1969/70 m 1970/71 1 
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2 Social Welfare 4.4 3.7 

3 Arts 4.9 3.5 
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Education 4.0 3.4 
Education 
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Science 

Engineering 5.8 4.3 
Engineering 
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,« , ^" "^^^ Un'versity of Cfilgary Cost Study 1969/70 is Pass Arts 1. That used in the 

1970/71 study is a weighted average of Pass Arts 1 and General Arts & Science 1 due to a program change. 



for a variety of purposes, and the same data cannot service all 
purposes equally.! 

For example, the REPORT wrongly used the results of the cost study in 



National Association of Accountants, "The Uses and Classification 
of Costs," Studies in Cost Analysis , ed. by David Solomons (Homewood, 
Illinois: Richard D. Irwin, Inc., 1968), p. 106. 
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stating that the cost of maintaining a student in Alberta universities is 
$3,385 (107). Universities are widely recognized as being institutions of 
research and public service (56). These latter functions are separate 
from instniction, and should not be considered in interinstitutional com- 
parisons of the cost of the teaching function^ (106). The cost stu^ 
methodology allocated the costs of research and public service to student 
academic programs to satisfy the Universities Commission's purpose of 
evaliiating current enrolment unit weights. The cost o'i instruction at 
the Alberta universities is considerably less than quoted in the REPORT. 

Faculty Activity Analysis 

Faculty represent a majo- institi^tional resource whose salaries 
account for 60 to 80 percent of most university operating budgets. Faculty 
are an indispensable element in the combination of resources and efforts 
devoted to attaining most instruction, research, and public service objec- 
tives. The importance of managing this resource has long been .ecognized. 
With the increased emphasis on program budgeting and accounting, the 
faculty activity analysis survey, as a management tool, has assumed a major 
role (291). The Office of Institutional Research has developed a form for 



Refer to G. B. Weathersby, "Development and Application of a Univer- 
sity Cost Simulation Model," unpublished monograph (Berkeley: University 
of California, Office of Analyi.ical Studies, June 1967); and Warren W. 
Gulko, Program Classification Structure . 1st edition (Boulder, Colorado: 
National Center for Higher Education Management Systems and Western Inter- 
state Commission for Higher Education, 1971). 

2 

F. W. Reeves and John Dale Russell, "Instructional Loads," College 
Organization and Administration (Indianapolis, Indiana: Board of Educa- 
tion, Disciples of Christ, 1929), pp. 165-182. 
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professors to report annually their activities to the President (128) • 
Among the data collected is an estimate of how faculty distribute their 
time in terms of a percentage* These survey results are used to cost the 
activities of departments for purposes of determining student academic 
program costs (107) • 

Because of the nature of professional activities and the difficulty 
with their quantification, the validity of most statistical studies or 
professional work load has been questioned (12R). Professionals are given 
considerable latitude in selecting work patterns, combined with an jn.plied 
ethic nf individual responsibility and self-discipline, because it is under 
these conditions that their energies are thought to flow most productively* 
The validity of The University of Calg/. faculty activity analysis data 
was assessed by comparisons with data from other institutions* The data 

were consistent with those collected by The University of Alberta. Compar- 

2 3 
isons with the University of Toronto study, the University of Colorado 

4 

study and the University of California (Berkeley) study also showed con- 
sistency. The results were further comparable to those obtained by the 



Office of Institutional Research, Report 74, pp. 48-64* 

2 

B. L. Hansen and S. Sandler, Report on a Study of Faculty Activi- 
ties at the Univ3rsity of Toront o (Ontario: University of Toronto, Office 
of Institutional Research, 1967)." 

3 

Betty McMichael, Summary of Annual Faculty Reports 1967-68 (Boulder 
University of Colorado, Office of Institutional Research, 1968). 

Preliminary results of "Faculty Effort and Output Study" conducted 
at the University of California, Berkeley, described in a memorandum to 
Members of the Committee on Educational Policy from the Office of the 
President, Januar>- 9, 1970. 
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Committee of Vice-Chancellors and Principals of the Universities of the 

United Kingdom » a study that was based not on faculty questionnaire responses 

but rather on periodic diaries maintained by a sample of professors.^ A 

recent Canadian report on faculty profiles states: 

The best available statistical studies suggest that, on average 
through the year, the typical professor, like other professionals 
in occupations where the individual has substantial autonomy, works 
appreciably longer hours than most meinbers of the labour force#^ 

While the acceptance of faculty activity analysis surveys, as a 

tool to assist in resource management, appears to be well recognized by 

its widespread use, much more research is required to refine activity 

definitions, to relate the benefits of faculty activities to institutional 

programs, and to obtain a profile of professional academic work patterns. 

In this regard, the National Center for Higher Education Management Systems 

3 

at WICHE is undertaking one of the largest of the current efforts. The 
Office of Institutional Research is developing software to test the 
sensitivity of the costs per student academic program to variations In the 
faculty time distributions. 



The Committee of Vice-Chancellors and Principals of the Univer- 
sities of the United Kingdom, Report of an Inquiry into the Use of 
Academic Staff Time (London, England: The Association of Commonwealth 
Universities, 1972). 

2 

Bernard Trotter, David L. McQueen, and Bertram L. Hansen, "The 
IQ O-Clock Scholar?/' What a Professor Does for His Pay (Toronto: Council 
of Ontario Universities, 1972), p. 2. 

L. C. Romney, "Faculty Activity Analysis Procedures Manual" [draft 
for review] (Boulder, Colorado: National Center for Higher Education 
Management Systems at Western Interstate Commission for Higher Education, 
January 1972)* 
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SECTION III 

SPACE AND FACILITIES 

The University of Calgary recognized the Importance of space manage- 
ment and planning and developed a space information system which permits 
effective planning, acquisition, allocation, and control of space. The sys-* 
tem described in the following paragraphs was initiated in 1968. It consists 
of an accurate space inventory and an effective methodology for maintaining 
it, an objective space planning methodology which reflects ^'emerging trends 
and needs** (128) , and automated techniques yielding space utilization in- 
formation in convenient formats. The system developed by the Office of In- 
stitutional Rerearch uses flexible software unique to this University which 
can satisfy the information needs of all levels of university management. 

Space Inventory 

The University of Calgary space information system (227) consists of: 
an inventory, a control/maintenance mechanism, and associated software for 
editing and updating the file and retrieval of data* It must satisfy many 
different user demands: planners to determine future space and facilities 
needs, administrators to make decisions on allocation and renovation of 
space, registrars to timetable it, even purchasing departments to locate 
cusLomers* departments for delivery of articles. Only an advanced computer- 
assisted system will suffice (219). 

Until 1967 when the Inventory consisted of some 800,000 gross square 
feet, it was maintained manually.^ Initial steps were then taken to 



Office of Institutional Research, Space Inventory: Preliminary , 
Report 14 (Calgary: The University of Calgary, 19 70). 
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automate the system and since that time a number of computerized inventories 
have been published*^ Today, this automated system accounts for three 
million gross square feet and contains about a quarter of a million discrete 
items, structured in a way to produce formats useful to the management func- 
tion (232). The software package associated with the space information 
system possesses sufficient flexibility to generate a wide range of space 
report formats quickly. 

The Office of Institutional Research has developed procedures to 
carry out physical surveys which fall into four main categories: 

a) Initial - a total survey where no former inventory existed* 

b) Partial - a survey of newly constructed buildings* 

c) Data element - a total survey of a specific data element. 

d) M Litenance a systematic survey carried out in support of a 
program which maintains the space inventory current. 

A desirable goal is compatibility with other internal systems, 

provincial, and national university space systems (149). In 1967 the Alberta 

Universities Commission hired the consultant firm Taylor, Lieberfeld and 

Heldman to establish a provincially compatible system of space definitions 

(219). This space system divides space into seven broad classifications 

with 600 use categories which are elemental data definitions, e.g. seminar 

room, drafting room or radio studios. Twenty-two function codes such as 



Office of Institutional Research, Detailed Space Inventory Compiled 
as of September 1, 1970 for the Year 1970/71 (Non-Residential) , Report 35 
(Calgary: The University of Calgary, 1970); Detailed Space Inventory Ar- 
ranged by Function Compiled as of September 1, 1970 for the Year 1970/71 
(Non-Residential) , Report 36 (Calgary: The University of Calgary, 1970); 
Detailed Space Inventory Compiled as of September 1, 1970 for the Year 
1970/71 , Report 37 (Calgary: The University of Cclgary, 1970); Reduced 
Building Master Drawings , Report 48 (Calgary: The University of Calgary, 
1971); Detailed Space Inventory Compiled as of December 1, 1971 for the 
Year 1971/72 (Non-Residential) , Report 72 (Calgary: The University of 
Calgary, 1972). 
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instruction, research and housing are used to further define space. Com-* 
puter listings of space can be organized in many ways as illustrated in 
Figure 1. Understanding and similar interpretation of data element defini- 
tions by different institutions is necessary for interuniversity exchange 
and comparison. Thus, correspondence was initiated by this office with the 
other universities to create an environment for the easy interface of space 
analysts at the working level^ (219, 222). 

Through seminars and continuing consultation, the Office has trained 
a unit within the university administrative organization to maintain the 
system. In support of this training, and to facilitate a comprehensive 

understanding of the system by its many users, the Office has produced a 
2 

manual. Since there is also a need to ensure the continued evolution of 
the space information system for the benefit of all users, the Office pro- 
posed the formation of the Space Information System Advisory Committee (SISAC) 

to the Vi ce— President (Services) and it was subsequently formed in early 
3 

1972. The Office of Institutional Research is responsive to SIS AC in a 
consultative capacity. The Committee may recommend on the development and 
evaluation of policies, regulations, systems and procedures for: 

^Letter from Bernard S. Sheehan to Vice-President (Academic) F. A. 
Campbell, The University of Calgary, January 4, 1971; lettar from Bernard 
S. Sheehan, The University of Calgary, to Dr. A. Freshing, Director of the 
Office of Institutional Research and Planning, The University of Alberta, 
February 3, 1971. 

2 

Office of Institutional Research, Space Management Manual, Version 
January, 1972 , Report 73 (Calgary: The University of Calgary, 1972). 

Letter from Bernard S. Sheehan to Vice-President (Services) H. A. R. 
de Paiva, The University of Calgary, December 13, 1971. The Office of 
Institutional Research subsequently enlarged its recommendation in this 
area as described in the section on Information Systems. 
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Figure 1 
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a) defining controlled access to the information stored on the 
system; 

b) modifying information retrieval/ formatting software used on 
the system; 

c) updating infomation regularly collected and stored by the 
system; 

d) adding new data elements or information to the system; 

e) modifying the file structure » and 

f) writing on the file in any way. 

An initial space inventory may be accurate but it quickly becomes 
valueless if it is not maintained. The University of Calgary inventory 
maintenance system structure should meet the requirements of most higher 
education institutions and is outlined in Figure 2. 

Figure 2 
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Space Planning 

Since 1968 The University of Calgary has used a formal methodology^ 

2 

as the basis of its space planning processes (219, 128) • Given the space 

inventory and projected student enrolments as described in Section I, the 

3 

current space planning sequence is summarized by the following steps: 

a) project weekly student hour matrix; 

b) calculate divisional space needs; 

c) develop space need priority schedule; 

d) establish priorities and initiate buildings planning process. 
This space planning sequence has the approval of the Universities Commis- 
sion. Its annual application by the Services Policy Coimnittee guarantees 
that the legitimate space needs of each space planning division (department) 
and the university as a whole are determined (128). 

a) Project weekly student hour matrix — Based on historical pat- 
terns of weekly student hours by teaching department, instruction type, and 
level, as generated by students registered in a particular faculty, projec- 
tions (227) are made for each future year under review and incorporate cer- 
tain assumptions, expected changes in historical trends, or changes in 
policy variables, A sample weekly student hour matrix for a certain year 
is given in Figure 3. 

b) Calculate divisional space need — Using space planning formulae 



Academic Planning Committee, A Plan for the Development of Physical 
Facilities at The University of Calgary , Report 3 (Calgary: The University 
of Calgary, 1968). 

2 

Office of Institutional Research, Space Planning Information , 
Report 59 (Calgary: The University of Calgary, 1971), 

3 

Office of Institutional Research, Space Management Manual, Version: 
January 1972 , Report 70 (Calgary: The University of Calgary, 1972). 
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the total space needs of the university are calculated for each space 
planning division. The total space need of any space planning division 
equals the sum of the space needs generated in the following categories: 



Space Planning Division 
Instructional 
space needs 



lover level lab space 
upper level lab space 
graduate lab space 

full-time equivalent 

faculty space 
graduate teaching assistant 

space 
postdoctoral space 
other graduate space 

The total need for the university equals the sum of the space plan- 
ning divisional needs plus: 



Space Planning Division 
Staff space needs 



academic support space 
general classroom space 
library space 
physical education 

recreational space 
plant and administration 

space 



Unive rs i t y-wid e 
space needs 



The current University of Calgary space factors are shown in 
Figure 4* The value of an instructional space factor, for example, is 
determined by the following formula: 



space factor « 



station size 



we ekly class hours ^ ^ . ^. 

^ X station utilization 

room 



Each of the three elements is a policy variable and can be set by the 
appropriate policy committee. The current values of the Instructional 
space factors used at The University of Calgary were determined after con- 
siderable research^ by an independent consultant and are used as the basis 



^Academic Planning Committee, Academic and Space Plans , Report 8 
(Edmonton: The University of Alberta, 1967). 
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Figure 3 
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for various applications by all Alberta universities and the Alberta Univer- 
sities Conunission (219, 279). 

c) Develop space need priority schedule — The priorities for new 
space are determined by identifying the space planning division with the 
greatest need based on comparison of computed need to present inventory. 
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Figure 4 
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The space planning division with first priority Is recommended to receive 
an amount of new space which will Increase the Inventory to the computed 
need in the following year. New space Is recommended for each succeeding 
space planning division on the priority scale until the university's total 
recommended Inventory equals total computed need* 

d) Establish priorities and Initiate buildings planning process — 
The Services Policy Committee uses the priority schedule as a guide In 
Its decision-making process to establish the space priorities and make 
recommendations which Initiate the construction process (222). 

The space planning sequence as described is unique to The University 
of Calgary (22A). It serves the dual purpose of short- and long-range 
planning^ allowing for subjective analysis based on objective for- 
mulae. The Services Policy Committee is at present reviewing the space 
planning methodology in an attempt to discover areas in which improvements 

can be made*^ Specific considerations include the elements of the space 
2 

factors. Procedures will also be developed to initiate periodic review 
and revision to the space planning methods (224). Any changes in academic 
policy or external constraints will therefore be accommodated as they 
occur. 



Office of Institutional Research » ^'Proposal of Procedures for 
Review of The University of Calgary Space Planning Methods," Internal 
Report 431 (Calgary: The University of Calgary, 1972). 

2 

Office of Institutional Research, Working Papers for Space Formulae 
Analysis , Report 44 (Calgary: The University of Calgary, 1970). 
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space Utilization 



The Office of Institutional Research has developed a system that 
makes utilization information (251) available^ to measure how well the 
University uses its physical facilities to provide the desired level of 
educational service (112, 219). Figures 5, 6» and 7 illustrate typical 
reports from this system. The Master Timetable File and the Master Space 
Inventory File are basic to the system. Their independent design for other 
purposes Illustrated the fundamental need for compatibility of all data 
files in support of a management information system, and corroborated the 
wisdom for formation of an advisory committee to guide their continued 
evolution and use. 

The expression of utilization is depicted by three fundamental 
parameters: 

Room Utilization - the hours scheduled per week expressed as a 
percentage of available hours* 

Station Utilization When Room in Use - the average number of seats 
used per scheduled hour in a classroom expressed as a percentage of 
the total number of seats. 

Utilization Product - the product of the two parameters listed above. 

Utilization studies can directly influence space use by permitting 
planners to allocate these facilities to the greatest benefit of sttidents 
and faculty within the bounds of Inevitable constraints* Specifically, 

^Office of Institutional Research, General Purpose and Special Class- 
room Utilization Study for 1967/68, 1968/69 and 1969/70 , Report 25 (Calgary: 
The University of Calgary, 1970); Classroom and Classroom Laboratory Utillza-" 
tion Study for 1970/71 , Report 75 (Calgary: The University of Calgary, 1972); 
Comparative Classroom and Classroom Laboratory Utilization Study 1967-1972 , 
Report 80 (Calgary: The University of Calgary, 1972). 



OIR 84 
10/72 



35 



Figure 5 
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Figure 6 
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flexible programs provide monitoring of timetablingt ensure best fit of 
classes to rooms and ensure that planning norms are reasonably met. 

Future considerati ^.ns of space utilization data entail a classroom 
prediction model which » in the short term, can predict the nunber and size 
range of classrooms required for the fall term enrolment (227, 251). In 
the longer term, it could be an adjunct to the planning function of future 
space requirements and become an integral part of simulation models as 
discussed in Section V (153, 219). 

There seems to be a widespread misunderstanding of the complicated 
nature of the university plant. Many suggestions are made from time to 
time on how university classroom, laboratory and other facility utilization 
can be improved. These suggestioa<> usually fail to recognize that the 
nature of university activities places inherent limitations on both class- 
room space utilization^ and the number of hours per day or week classrooms 
can be used economically (128). Donovan Smith, a space consultant to 
Alberta universities, has illustrated the futility of trying to Improve 

2 

classroom station utilization beyond 60%, a widely recognized standard. 
He has also shown that beyond a certain break-even point, it is uneconom- 
ical to increase the number of hours existing classrooms are used as an 

^The OIR has done some preliminary study of the problem of developing 
a set of criteria for comparing space utilization in universities and other 
buildings in the community, (OIR Internal Report 49i "Space Utilization in 
Business and Universities, Comparison''). Our initial results show that 
university space is used annually more heavily than business space^ We 
plan to report the results of this work as it progresses. 

Donovan Smith, "Design and Methodology in Institutional Research," 
from C. Bagley, ed. , Proceedings of the Fifth Annual National Institutional 
Research Forum , SUNY at Stony Brook, May 1965, pp. 125-128. 
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alternative to building new space (219) . Increasing the use of class- 
room space past a certain point results in escalating teaching and other 
operating costs beyond the annual amortization capital cost of new space (279). 

University Year-Round Operation 

Using the first computer simulation model for analyzing existing or 
projected year-round operation schemes (116-122) , a Wright Commission study^ 
reports that the conditions have to be optimum before even modest savings 
are accomplished. Achieving optimal conditions in average section size, 
plant utilization, balanced enrolment among the terms, and varying retention 
rates is virtually impossible without removing all flexibility from the 
student academic programs, nius, the Wright Commission concludes that there 
are better means of acliieving total unit cost reduction than year-round 
schemes. Beyond economic considerations, the Commission report noted that 
the loss of continuity due to year-round operations at Simon Fraser Univer- 
sity resulted in alienation and lack of community amongst faculty and 
students. Many authors writing in this area note the problem of fatigue 
under year-round operations since there is no natural slow time for either 
catch-up or vacations. According to the Wright Commission study, deans. 



Donovan Smith, "Optimal Class Scheduling," presented at the 55th 
Annual Meeting of the American Association of Collegiate Registrars and 
Admissions Officers, Dallas, Texas, April 21 to 25, 1969. 

2 

Commission on Post-Secondary Education in Ontario, Organization 
of the Academic Year; Report of the Commission on Post-Secondary Educa- 
tion in Ontario (Toronto, Ontario: Queen's Printer, 1972). 
3 

Office of Institutional Research, University Year Round Operation: 
A Review of the Literature , Report 67 (Calgary: The University of Calgary, 
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registrars ) controllers » and other administrators are particularly affected. 
The study found that students strongly approve of year-round operation 
flexibility » but Ironically seldom elect nontraditlonal terms. Also» many 
faculty prefer the option of winter term away from the classroom, since 
certain research opportunities unavailable in the summer are open between 
September and June. 

Facilities 

Facilities are conveniences in buildings which support the learning 

environment. These include office equipment for administrative purposes, 

scientific equipment for instruction or research, and the desks and chairs 

in classrooms. To control facilities a capital equipment inventory system 

is needed. Unfortunately, the state of the art is not much beyond the 

embryonic stage and there has been no concerted effort to achieve a common 

Inventory Nomenclature Code Manual. However, Alberta Universities Commission 

queries to the Vice--P resident (Services) led the Office of Institutional 

ResearSh^ to propose a procedure to implement a capital equipment inventory 
2 

system (128). 

In any system accounting for equipment there is a total cycle: 
demand, receipt, storage, maintenance, issue, accounting, and finally, 
disposal. The design must include all these elements, and be capable of 



Letter from Dr. H. A. R. de Palva to Bernard S. Sheehan, February 
1, 1972 re ''Capital Equipment Inventory System." 

2 

Douglas T. Kenyon, Office of Institutional Research, ''A Proposed 
Procedure Leading to the Implementation of a Capital Equipment Inventory 
System at The University of Calgary, •' Project No. 1109, March 1972. 
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achieving the follotflag goals: 

a) Provision of timely and accurate data 

- to meet the differing needs of users 

- to assist management In making sound decisions 

• to provide reports on historical or current data 

- to assist In capital planning decisions 

b) Compatibility with The University of Calgary financial, student 
and space Information systems. 

c) Compatibility with other provincial university systems. 

d) Enough flexibility to Incorporate changes as further demands 
on the system come to light, e.g. determination of academic 
capital program costs. 

Some system uses are: 

a) Planning, provisioning, budgetary control, and disposal of 
capital equipment (227) . 

b) Measurement of physical utilization , maintenance and security 
of capital equipment. 

c) Provision of control system for accomplishing a) and b) . 

Over the past five years about $70,000,000 has been spent on capital 
equipment at Ihe University of Alberta and The University of Calgary and 
perhaps another $40,000,000 will be required over the next five years. 
Thus, compatibility of Inventories, and even coordination to Include all 
post-secondary Institutions If relevant, would be a sound and responsible 
management consideration. Greater bulk buying. Inter-loan of equipment, 
the movement (with appropriate amortized capital credit) from one post- 
secondary Institution where need no longer exists to another, all seem 
worthwhile goals that could be achieved (219, 222). 
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SECTION IV 



INFORMATION SYSTEMS 

University Information Systems 

The REPORT states: '*The crucial importance of an adequate informa-- 
tlon base for planning and decision-making Is undeniable*' (229) and "In the 
design of information systems and data banks. It must be re-emphaslzed that 
educational planners will need to have access to data other than those 
encompassed by traditional educational statistics" (230). For the past 
three years, the Office of Institutional Research has served. In many ways, 
as the university management information system* This service is consistent 
with our terms of reference and has given us the opportunity to make first- 
hand observations about the need for Improved management information as well 
as ways and means to stimulate developments toward that end. Recently, we 
noted: 

Our development work on the adaptation of modem management tools 
and techniques to the University has impressed on us the need for 
integrated and regularly maintained university information systems 
which can serve as a source of management information required for 
university decision-making and planning.^ 

There is a basic gap between the awareness of an important need and its 

satisfaction as recognized in the REPORT • "Information and Indicators are 

of limited value unless there exists a systematic means for making that 

Information available at the right place at the right time" (230). Closing 

this gap requires a cleai definition of the problem. Problem definition Is 

ter from Bernard S. Sheehan to President A. W. R. Carrothers. 
The University of Calgary, June 29, 1972. 
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initiated by understanding the three basic needs^ to be satisfied by a 
university Information system, which are: 

a) to provide administrators with information about the day-to-day 
operations of the university; 

b) to provide the supporting information required for both long 
and short-term planning by using the best available analytical 
techniqxies; and 

c) to provide the accountability required by the government and 
other statistical and research agencies. 

As The University of Calgary has evolved, 40 administrative systems 
with 400 computer programs have been developed. This advance has begun to 
satisfy the first need and started the data base to satisfy the second and 
third. The University is at the stage of systems development that requires 
the coordination of this basic operating system so that planning and decision- 
making information can be "available at the right place at the right time" 
(230) . Figure 1 diagrams the relationships between the systems of an 
integrated university information system which supports the total university 
administrative function. 

Time spent studying Figure 1 will develop an appreciation of the 
delicate balance that must be struck between the three basic components of 
an integrated university information system. The Management System is a 
continuous loop through goal setting, planning, action and measuring. The 
care and feeding of this top level Management System falls to the Manage- 
ment Information System. This system is made up of all the management 



D. J. Youston, R. B. Royiwsky, and M. Kunta, Decision-Making and 
University Information Systems: Analysis and Design (Toronto: University 
of Toronto, 1969). 
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tools and techniques that can be brou^t to bear on university management 
problems « These Include simulation modeling, program budgeting, cost account* 
Ing, matched personnel deployment, and the myriad techniques that are used 
to keep tabs on the health and welfare of the university enterprise. 

Without an effective Operating System that keeps the day-to-day 
routines of the university under control and supplies the basic data, the 
other two systems cannot hope to succeed. The careful planning and linking 
of these basic components and the capacity to access any one of them is 
fundamental to the effectiveness of the information system. 

A most important aspect In the design of such integrated systems is 
the Interrelationship of the operating systems files. This aspect must be 
kept in mind during the design of any one of the cocponents of the informa* 
tlon system and mvst be accommodated pragmatically with each design. The 
University is currently investigating packages which will serve as the data 
base management subsystem shown in Figure 1. Complexity, security and cost 
are criteria that have to be balanced against flexibility, facility and 
personnel dislocations in the choice of a particular package. 

An understanding of the current university information system is 
needed to coordinate the development, design, and implementation of an 
Integrated university information system* Therefore, the proposal for the 
study and Inventory of information subsystems at The University of Calgary 
(Office of Institutional Research Project 1067)^ was advanced. The 



Office of Institutional Research proposal to President's Executive 
Advisory Committee, The University of Calgary, for Study of the Informa- 
tional Systems of The University of Calgary, November 9, 1970. 
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methodology of this study was designed to Involve sy^teiijS users In what must 
be recognized to be a continuum from evaluation through problem definition, 
system modification design, and finally, Implementation. \Je were Interested 
in motivating the participants In the system' towards the problem-solving 
Implementation of the designs that would be forthcoming from the study. 

A pilot study and Inventory have been completed, and Include the 
following steps: 

a) Orientation of the participants on aspects of the study. 

b) Interviewing the deans and department heads of a faculty and an 
operating department to solicit cooperation In the project and 

to collect basic Information as to the structure of their portion 
of the administration. 

c) Documentatlon-^'^functlonal, organizational and procedural charting 
was used to document systems In detail. The DEFINE^ charting 
technique proved of great value. 

d) Review of charting* with the study participants to make sure the 
charts conveyed what the staff meant to describe. 

e) Inventory of inlcvmatlon needs for operational systems, which 
were extracted from the various systems charts. 

f) Review of study with deans, department heads and operational 
department heads. Documentation of the managerial systems of 
the *Wddle management'* of the University was attempted at this 
point. 

Interviewing of study participants, documentation of systems, exam- 
ination and screening of data, and the Identification of Information needs 
(230) have confixrmed the value of the modular approach. This approach gives 
short-range successes for the systems development as well as providing 
assistance In areas that need systems help. We have found that the advan- 
tages of having going systems in areas where the need is significant out- 
weigh the disadvantages and delays of waiting for the larger system to be 



Geoffrey S. Lyford, "The DEFINE System," Journal of Systems 
Management > (April, 1972), pp. 3A-38. 
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designed. Finally > ve noted that general Improvement In communications 

among Its participants characterized the study. 

As an operating system matures with the growth of the university, 

it evolves to supply better the needs of the managerial decision-making 

system. Therefore it is likely that the operating system will gradually 

contain more and more of the data base necessary to meet the informational 

2 

demands of senior decision-makers. The main objective of the OIR proposal 
was to hasten the coordina'ced evolution of this system in a rapidly growing 
university. 

Senior decislon-^makers should be involved in and encourage the 

development of information systems which support them. Their involvement 

should generate faith in the systems and motivate all decision-makers 

to familiarize themselves with new management tools. Advisory committees 

seem necessary to guarantee senior administration of the user^s 

advice on the development and use of Important files and associated 
3 

systems. The Space Information System Advisory Committee (SISAC) » des- 
cribed in Section has already proven a valuable aid in coordinating 
space information systems development with user needs and the development 



Donald C. Bruegman and Jack Rust» ''Building a Successful Management 
Information System: A Case History," 15th Machine Records Conference 
[Proceedings], (Miami, Florida, 1970). 

2 

Bernard S. Sheehan, "II legrated University Management Information 
Systems," Institutional Research and Communications in Higher Education , 
ed. Patricia S. Wright (Berkeley: University of California, The Associa- 
tion for Institutional Research, 1970), pp. 181-188. 

3 

Office of Institutional Research, University Information Systems , 
Report 79 (Calgary: The University of Calgary, June 1972). 
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of other Information systems. 

We favor a classification scheme that is ^^complementary within all 

phases of recurrent education^ and to other public services and Statistics 

Canada'* (229). Therefore, the Office of Institutional Research is studying 

the program classification structure set up by the National Center for 

Higher Education Management Systems (NCHEMS) at WICHE, Boulder » Colorado.^ 

The establishmer^t of a standard classification structure as veil as standard 

data elements makes it possible more readily and inexpensively to use and 

exchange packaged models and computer software between universities. It 

also improves the comparability of data collected at different institutions. 

The use of data element standards has been encouraged here on campus 

2 

by the shared use of files on disk storage such as exists in the ASSIST 
system and by shared use of the space and timetable files for space utiliza- 
tion studies. Although coimnon data does exist between some users, there is 
not yet full assurance that coimnon definitions of what appear to be similar 
data elements exist in all files. If » to take an interuniversity example, 
courses are eliminated in a given term on the basis of course size (212) , the 
results would be different at the three Alberta universities because of differ- 
ences in the definition of a course. At The University of Alberta, students 
can register repeatedly in one course studying a different topic while The 



Warren W. Gulko, P rogram Classification Structure (first edition). 
Technical Report No. 27 (Boulder, Colorado: National Center for Higher 
Education Management Systems at WICHE, January 1972). 

2 

Acron>Tn for Arts and _Science S^tudenL I^nformation System — ^Terminal, 
which is a computer based terminal controlled information system developed 
and used by the Faculty of Arts and Science at The University of Calgary. 
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University of Calgary treats each such topic as a separate course* 
Comparability of information must come from compatible definitions and 
procedures that make exchange and comparison meaningful. It was with 
this sort of problem in mind that we have become involved in various co- 
operative efforts (219) described in the following section* 

Provincial/Regional/National Information Systems 

The REPORT recognizes the need for a province-wide information 
system (232) and the need for the federal government to provide a compre- 
hensive information service (1A9) in education* In our view, the most 
important problems are initial organization and definition of the system* 
A successful provincial, regional, or national system must be useful to 
the institutions if it is to be implemented effectively* We feel that 
existing ways of gathering information required to manage Canadian post- 
secondary educational institutions and systems are not adequate* Carefully 
planned national information systems for higher education are needed to 

provide decision-makers and policy formulators in institutions and govem- 

2 

ments with management information* Such systems have been proposed and 
will require up to five years to implement* Implementation will be expensive, 
yet will be worth the cost because such a system will make the huge present 
and projected expenditures more effective* Since this proposal was made, there 
has been considerable progress and a national council will be named shortly* 

Memorandum Margaret Reti to Bernard S* Sheehan, Office of Institu- 
tional Research, The University of Calgary, June 30, 1972* 

2 

Bernard S* Sheehan, ^'Proposal for National Information System for 
Higher Education," The Journal of Educational Thought , Vol* 5, No* 3 
(December, 1971), pp* 142-155* 
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For some time. Statistics Canada ran a pilot project in Ontario on 
student statistics. Recently Statistics Canada^s University Student Infor-- 
mation System,^ which is conceived as a data base that will provide a 
Canada-wide system for university enrolment statistics , was implemented 
nationally. The data elements include items of educational and academic 
Interest and a wide range of personal characteristics of individual students. 
Cross-tabulations of personal and educational characteristics should, accord- 
ing to Statistics Canada, provide the basis for a meaningful approach to 

educational and social planning. Also, Statistics Canada has a 21 Atlantic 

2 

Universities Pilot Project which is developing the "Atlantic Provinces 
University Financial Information System." This work and that of the Council 
of Ontario Universities in financial information systems and the continuing 
contributions of the Canadian Association of University Business Officers 
to this area are all important to the development of xoseful national 
university information systems. However, greaL effort must be expended to 
make these systems compatible. 

Regionally, the presidents of all universities in Manitoba, Saskat- 
chewan, Alberta, and British Columbia have named a task force on information 
needs and systems. The Task Force is charged to survey each of the western 
universities to ascertain the current state of development of all major 
information systems within each of the fourteen universities and to deter- 
mine the potential for a meaningful exchange of information through comparable 



Statistics Canada, "The University Student Information System," 
(Ottawa: February 1, 1972). 

Statistics Canada, Atlantic Provinces Universities Financial 
Information System , (Ottawa: 1971). 
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definitions and procedures. Each western Canadian university has a 
representative on the Task Force and the project is funded by the uni- 
versities. Provlncially, in Alberta, the Alberta Universities Commission 
has a Committee on Common Information Needs and Systems. Bernard S. Sheehan 
Director of The University of Calgary Office of Institutional Besearch, is 
chairman of the Committee and the Task Force (219). 

We agree that **inltiatlve for collaboration, villingness to cooperate 
and a free exchange of information must occur at every level. Such parti- 
citation is a valuable safeguard against proscription and inhibition. It 
is also powerful stimulus for change** (219). The developments described 
in this section are the results of institutional initiatives and therefore 
have a much better chance of being ultimately useful to the universities, 
the provinces, and the nation than something which may, in the future, be 
imposed on the institutions. Without the enthusiastic support of people 
in the institutions. Information systems and other potentially useful 
administrative changes will be Ineffectual, costly failures. The Commission 
is right in asserting that enlightened coordination of post-secondary 
educational institutions allows the institutions control and flexibility 
(132) of their own affairs. It is therefore critical that educational 
managers at the Institutional, provincial and national level have the infor- 
mation that will permit them to make decisions which will encourage and 
nurture coordinated and creative management within the institutions. 
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SECTION V 



SIMULATION MODELS 

The Conunisslon acknowledges (261) that simulation techniques would 

have been useful in writing the REPORT. We agree » not so much on the basis 

of our own experience with institutional models as on the basis of approaches 

taken by the Club of Rome in building its world model^ and by studies util- 

2 

izing models to support 'the Wright Report in Ontario. Also, we obviously 
agree that "Those institutions and jurisdictions with the resources to do so 
should make increasing use of simulation and computerized information 
systems" (219). 

In our view, given the state of the art of modeling in universities 
and current institutional experience with analytical management tools, 
immediate benefits will result more from model design and experimental 
implementation than from operational model use in decision making and plan- 
ning (227). The modeling process provides a structured method for instruc- 
tion of management and support people in the value and use of analytical 
management tools (260) . It tends to make institutional self-examination a 
routine process rather than an epochal event. Simulation of management 
processes can give decision-makers insight into the complicated relationships 



Dennis L. Meadows el al.. The Limits of Growth: A Report on the Club 
of Rome's Project on the Predicament of Mankind (New York: Universal Books, 
1972). 

2 

Commission on Post-Secondary Education in Ontario, Organization of 
the Academic Year (Toronto: Queen's Printer, 1972); and Cost and Benefit 
Study of Post-Secondary Education in Ontario^ School Year 1968-69 (Toronto: 
Queen's Printer, 1972). 
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bettfeea costs » resource requirements and academic programs. Universities 
experimenting with simulation models are more susceptible to collateral 
developments in long-range planning, management information systems, plan- 
ningt programming and budgeting systems, and the coordinated evolution of 
other campus operating and planning systems. These institutions are also 
likely to have more success in grappling with the problems of formal and 
substantive accountability* In short, modeling encourages the growth of 
logical management processes throughout the campus. 

Improvement in completeness, accuracy and consistency of the institu-* 
tional administrative data base usually accompanies experimentation with 
models^ (230). Planning models supported by institutional files with com- 
patible data elements are an important medium for improving communications 
and hence trust among all levels and groups interested in the planning 
process. The demands made on the data base by simulation are useful in 
isolating some of the technical problems of generating normative, comparable 
and compatible interinstitutional data. For many analysts and decision- 
makers, modeling experience is like a short course in the institution's 
recent history which enhances participants* ability to define campus manage- 
ment problems and formulate "what if" questions for further analysis. The 
potential of models as teaching aids should not be overlooked in the train- 
ing and orientation of new management staff, including academic department 
heads and administrative assistants. Finally, the effort to develop the 
model and its integrated data base may pay off by providing an effective 



These ideas are taken from a talk given by Bernard S. Sheehan to the 
Canadian Computer Conference^ Montreal, June 2, 1972, and will appear in 
detail as: "Simulation Modeling in Institutional Research,*' McGlll Journal 
of Education (Fall 1973), in press. 
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way of generating many of the ad hoc and routine reports required by unlver^ 
slty manage.Tient as well as external agencies* 

Experimental Planning Hodel 

The University of Calvary has been avare of these benefits of model-* 
Ing for some time. The Office of Institutional Research has developed a 
simple model which has proven useful for university budgeting. This model 
calculates for any given year university operating resource requirements by 
activity and department in terms of full-time equivalent academic and support 
staff 9 and determines the financial measurement of these resources and of 
supplies and sundries.^ This model recognizes the varying activities of the 
university such as instruction and research. Each activity is viewed as 
having separate distinct outputs and related resource requirements. 

The model Inputs and their dimensions are listed in Figure 1. Each 
input can be viewed as a "policy paraiaeter'* since each is controllable by 
the Institution. 

The basic relationship of the model is: 

FTE = (A ' J ' C ' ^ ) + (E ' ^ ) 

where FTE = inatruoHcn aoademio full-time equivalent 
All other model relationships are functions of the above. 

The model produces several outputs at each of the following resource 
requirements levels within the university: department » faculty, faculties 

^Office of Institutional Research, "Experimental Planning Model," 
Internal Report 38i (Calgary: The University of Calgary, 1972). 
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Figure 1 



MODEL INPUTS 

DIMENSION 

VARIABLE INSTRUCTION DEPARTMENT/ 



INPUT VARIABLES 


NAME 


LEVEL 


PACULTY 


1. 


Section enrolees 


A 


X 


X 


2. 


Average section size 


B 


X 


X 


3. 


Section hours per section 


C 


X 


X 


A. 


Work load per academic PTE 


D 




X 


5. 


Graduate students 


E 




X 


6. 


Support FTE/Academlc PTE 


P 




X 


7. 


Average academic PTE salary 


M 




X 


8. 


Average support PTE salary 


N 




X 


9. 


Supplies and sundries /academic FIE 


K 




X 


10. 


Department INSTRUCTION percent 


I 




X 


11. 


Department RESEARCH percent 


R 




X 


12. 


Department OTHER percent 


0 




X 


13. 


Faculties and schools nonteachlng 










department cost factors 




. . T 

n 


X 


14. 


University support department 








cost factors 




. . u 

m 


X 



and schools » and university support « Figure 2 shows the nature of these 
outputs and the related inputs for a hypothetical department* 

Classroom Requirements Prediction Model 

A classroom requirements prediction model is another currently under 
development in the Office of Institutional Research « This model determines 
the number and size range of classrooms required for fall term enrolment 
in sufficient time to influence pre-September timetabling (128) « Eventually » 
as they are developed, models of this sort will be integrated into the 
normal timetabling, space scheduling and long-range space planning process 
of the university. 
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Figure 2 



SAMPLE DEPARTMENT INPUT VARIABLES/OUTPUT STATISTICS 




I. lk?\n VARIABLES' 






INSTRUCTION INPUTS 


INSTRUCTION LEVEL 
JUNIOR SENIOR GRADUATE 


Section En ro lees 
Average Section Size 
Section Hours/Section 
Graduate Students 


1900 1300 
25.30 20.10 
2.80 3.50 


75 
12.80 
3.30 
75 


OTHER POLICY VARIABLES 


VALUES 




Work Load Parameter 
Average Academic FTE Salary 
Average Support FTE Salary 
Support FTE/ Academic FTE 
Supplies and Sundries/Academic FTE 
Percent Academic Instruction Effort 
Percent Academic Research Effort 
Percent Academic Other Effort 


13.85 
$14,150 
$ 5,700 
.45 
$ 3,200 
.60 
.30 
.10 





II. OUTPUT STATISTICS 

PROGRAfIS 



RESOURCE REQUIREMENTS 


INSTRUCTION 


RESEARCH 


OTHER 


TOTAL 


Staff Requirements 
Academic FTE 
Support FTE 


38.3 
17.2 


19.2 
8.6 


6.3 
2.8 


63.8 
28.6 


Financial Requirements 
Academic Salaries 
Support Salaries 
Supplies/Sundries 


$541,945 
98,040 
122,560 


$271 ,680 
49,020 
61 ,440 


$ 89,145 
15,960 
20,160 


$902,770 
163,020 
204,160 


TOTAL 


$762,545 


$382,140 


$125,265 


$1 ,269,950 
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The following are model Inputs: 

a) Average number of hours per week classrooms are to be used 
(policy variable). 

b) Percent station utilization when classroom in use (policy 
variable) • 

c) Number of hours per week classrooms are made available (policy 
variable) • 

d) Number of square feet allocated to each classroom station 
(policy variable). 

e) Number of sections by size and average meeting hours per week. 

Figure 3 is a sample output of data for the year 1971/72 showing the 
number of classrooms theoretically required for that year based on the 
assumed values of the policy variables. Similarly using normative data 
and relationships between weekly student hours generated » the number of 
section sizes » and hours » future classroom requirements can be determined. 

Resource Requirements Prediction Model 

In March, 1972* The University of Calgary hosted a three-day seminar 
on higher education management, sponsored by the Association of Universities 
and Colleges of Canada. The seminar was attended by a hundred senior 
university administrators from across Canada and was conducted by the staff 
of the National Center for Higher Education Management Systems (NCHEMS) at 
the Western Interstate Commission for Higher Education (WICHE) at Boulder. 
This is the first such seminar held outside the United States and is indica- 
tive of the leadership role asstimed by this University and the continuing 
interest shown by all universities in Alberta, the Alberta Universities 
Commission, and the Alberta Colleges Commission (227) in the field of 
modem management science in higher education. 

The model discussed at the Calgary AUCC-WICHE Seminar was the 
Resource Requirements Prediction Model (RRPM) . First work on the RRPM 
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project grew out of the WICHE Planning and Management Systems Project. In 
June 1968, the United States Office of Education funded a :CHE project on 
management information systems for higher education which included proposals 
to develop techniques for long-range planning and resource allocation. Rep- 
resentatives of 12 western states, Illinois and New York formed an Advisory 
Design Group which, along with the WICHE-PMS staff, surveyed the field of 
resource allocation in higher education. This survey included the work of 
H. E. Koenig at Michigan; CAP:SC developed by Peat, Marwick, Mitchell and 
Company; the Cost Simulation Model used at Berkeley; and CAMPUS, initially 
developed by R. W. Judy and J. B. Levine for the Commission on the Finan- 
cing of Higher Education in Canada. 

The Cost Simulation Model developed at Berkeley by G. B. Weathersby^ 
4 

met the specifications of the Advisory Design Group and was further evolved 
by the WICHE-PMS staff.^ RRPM uses the Higher Education General Information 



^e WICHE-PMS Project was the forerunner of the National Center for 
Higher Education Management Systems at WICHE, which was formally established 
in April 1971. 

2 

Detailed references and annotations to discussions of these models 
appear in: A Resource Requirements Prediction Model (RRPM-1) t Guide for 
the Project Manager , NCHEMS Technical Report 20 (Boulder, Colorado: 
National Center for Higher Education Management Systems at WICHE, 1971). 

3 

G. B. Weathersby, "Development and Application of a University Cost 
Simulation Model," unpublished monograph (Berkeley: University of Califor- 
nia, Office of Analytical Studies, June 1967). 

4 

For a detailed description of the design criteria, see: Resource 
Requirements Prediction Model (RRPM-1): An Introduction , NCHEMS Technical 
Report 19 (Boulder, Colorado: National Center for Higher Education 
Management Systems at WICHE, 1971), pp. 2-3. 

^A Resource Requirements Prediction Model (RRPM-1): Report of the 
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Survey discipline categories and the program structure defined by the 

WICHE Program Classification Structure*^ Ihroughout, definitions conform 

2 

to those in the WICHE Data Element Dictionary « 

The BBPH simulates instruction and related activities and projects 
costs for successive time periods. It is a deterministic average cost 
accounting model which does not seek to optimize university operation nor 
relate to revenues or evaluate outputs* The model input includes enrolment 
forecasts » student preferences » staffing patterns, load factors, salary 
and cost schedules, changes in planning assumptions and instructional 
programs* Outputs are the resources, that is, personnel, space and dollars 
the institution requires to operate under the simulated conditions. 

The University of Calgary is the first university In Canada to have 
used a model of the magnitude of REPH (227) to simulate Its own resource 
requirements* 

Central both conceptually and operationally to RRFM is the Induced 
Course Load Matrix (ICLM) * It is a four-dimensional weekly student hour 
matrix used to transform student enrolments by major and level into work 
loads on academic departments* These work loads form the basis for all 



Pilot Studies , NCHEMS Technical Report 21 (Boulder, Colorado: National 
Center for Higher Education Management Systems at WICHE, 1971)* 

\jarren W* Gulko, Program Classification Structure , 1st edition 
(Boulder, Colorado: National Center for Higher Education Management 
Systems at WICHE, 1971)* 

2 

Charles K. Thomas, Data Element Dictionary , 1st edition (Boulder, 
Colorado: National Center for Higher Education Management Systems at WICHE, 
1970)* These are being updated continually and are for different files, l*e 
student, staff, facilities, course and finance* 
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Instructioual resource and cost computations. In order to generate the 
ICLM, the following data on each student for each period simulated are 
required: level of each course taken^ discipline of each course taken^ 
the nuiober of weekly student hours for each course » and the faculty of 
registration and level*^ Many of these data have been gathered by the 
Office of Institutional Research for a nunber of years for inclusion in 
the Fact Book as described in Section I, and in connection with Ihe Univer- 
sity of Calgary cost studies discussed in Section II. 

Figures 4 through 7 show sample outputs of the model simulating The 
University of Calgary under a set of test conditions* Tlie printouts 
Illustrate model output aggregated at the university level. Outputs are 
also available disaggregated at the student major and academic discipline 
level if that degree of detail is required. 

Figure 4 shows the distribution of staff and staff costs as well as 
supply ) travel and <^quipment expenses which the model predicts are required 
to support the proposed university plan under conditions assumed in the 
simulation. Figure 5 gives the distribution of student contact hours by 
course level and instructional type, e.g., lecture, tutorial or laboratory. 
Figure 6 shows how the student load in Figure 3 Induces a distribution of 
faculty contact hours. As a final example. Figure 7 illustrates the 
space requirements needed to carry on the simulated instruction program 



The characteristics of the model are given more fully in: 
Bernard S. Sheehan, "Resource Requirements Prediction Model (RRFM) Developed 
by NCHEMS at VICHE," Reformation and Reallocation in Higher Education , ed. 
by Clifford T. Stewart (Claremont, California: Association for Institutional 
Research, 1972). 
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under the test assuioptlons. 

In summary, the use of models Improves a univer^ty^s data base and 
sharpens the administrator's definition of his Informational need. Thus It 
Improves and makes more universal » from the university department level to 
university system level , the parameters and their values » on which decisions 
throughout the entire system can be based. 
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